CHEMICAL CONSTITUTION  OF  NATURAL  FATS
group of acids is converted into neutral methyl esters by boiling with four
times its weight of methyl alcohol in presence of about 2 per cent, of con-
centrated sulphuric acid, and (after distilling off about 70-80 per cent, of
the methyl alcohol) taking up in ether and removing unesteriiied acid by
washing with dilute potassium carbonate solution. The conversion into
methyl esters is usually 97-98 per cent.
The " solid " acids obtained in separations carried out as above contain
the whole of any stearic or higher saturated acids present, nearly all the
palmitic acid, a considerable proportion of any myristic acid present, and
smaller proportions of any lower saturated acids. They will also include,
of unsaturated acids, only 1-2 per cent, of oleic acid but some more definite
proportion of mono-ethenoid acids of the C2o or C22 series, when the latter
are present. Mono-ethenoid acids of the Cie or lower series, and polyethenoid
acids of any carbon content (with the exception of elaeostearic and, probably,
licanic) will, on the other hand, pass practically wholly into the " liquid "
acid group. On the other hand, iso-acids from C18 upwards of hydrogenated
fats, whether of the mono- or poly-ethenoid type, usually give lead salts
sparingly soluble in alcohol, so that these pass to a considerable extent into
the " solid " acids.
The " liquid " acids may include, in addition to nearly all the oleic acid
present, practically the whole of the more unsaturated acids of the C18 or
higher series, and the mono-ethenoid acids of the Qo or lower series, a certain
amount of the iso-acids mentioned and of mono-ethenoid acids of the C20
or C22 series, together with much of the octanoic, decanoic, and lauric acids
(when these are present), minor amounts of myristic and traces of palmitic
acid.*
Naturally all or most of the acids mentioned in the preceding paragraphs
are not frequently encountered in one and the same fat. In actual practice
use of the lead salt process in most cases provides a good separation into two
groups of fatty acids, each of which is a comparatively simple mixture which
is then readily amenable to the ester-fractionation procedure.
When, as in coconut and similar fats, there is a very high proportion of
saturated acids of only medium molecular weight coupled with a low per-
centage of unsaturated acids, it is usually better to esterify the whole of the
mixed fatty acids and to separate all the lower saturated esters (up to those
of C14 or C16 acids) by fractional distillation, and then to hydrolyse the
residual esters and apply the lead salt separation only to the remaining
mixture of higher fatty acids; the " solid " and " liquid " acids so obtained
will then, of course, be re-esterified and further separated by fractionation in
vacuum.
from mineral acid. The ethereal extracts of the " liquid " acids are combined,,
the ether distilled oft and traces of ether and water removed by heating in a
steam bath under reduced pressure.
In working with large quantities of fatty acids, it is considered inadvisable
to use dilute nitric acid for decomposition of the lead salts owing to risk of oxida-
tion of unsaturated fatty acids.
The " liquid " fatty acids obtained in a component acid analysis should be
converted into methyl esters, and their fractional distillation carried through with
as little delay as possible, in order to minimise alteration by atmospheric oxida-
tion. For the same reason, the unsaturated fatty acids and esters or ester-
fractions should always be stored in an atmosphere of nitrogen.
* In fats of very high stearic acid content (40 per cent, or more) traces of
stearic acid may also appear in the " liquid " acids.